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REMARKS 

Formal Matters; 

Claims 1-5, 10, 14-20, 22, 27-28, 30-35, and 40 are pending after entry of the amendments set 
forth herein. 

Claims 6-9, 11-13, 21, 23-26, 29, 36-39, 41 are canceled. 

Claims 1 and 15 are amended to recite the endogenous C5aR coding sequences are disrupted. 
Support is found in the specification at, for example, page 5 lines 20-21; page 7, lines -12; page 28, 
lines 8-14. 

Claims 10 and 27 are amended in view of the amendments to claims 1 and 15 

Claims 2, 3, 17, 18 and 28 are amended for further clarity. The amendments to claims 2, 3, 17 
and 18 reflect amendment suggested by the Examiners during the telephonic interview discussed below. 
Claim 28 is amended to include the language found in claim 3 1 to recite that administering of the 
candidate compound is "under conditions in which at least one phenotype associated with C5aR 
signaling is expressed". 

These amendments raise no new issues or require a new search, and thus their entry is 
respectfully requested. 

No new matter is added. 

Applicants respectfully request reconsideration of the application in view of the remarks made 

herein. 

Interview Summary 

Applicants are grateful to Examiner Wilson and Examiner Paras for the telephonic interview 
conducted on January 5, 201 1 with the undersigned. 

All rejections of record were discussed during the intei-view. These rejections include the 
rejections of the claims under § 1 12, f 1 for lack of an enabling disclosure and under § 103(a) as being 
unpatentable over the combined disclosures of the cited references. The main points of discussion were 
generally as follows: 

• § 1 12, fl Enablement Rejection: 

o Whether the "cre-lox" construct in Figure 1 was "essential" to making the claimed 
transgenic mice 
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o Whether the specification adequately described steps and controls for carrying out the 
screening method of claims 28, 30-35 and 40 
• § 103(a) Obviousness Rejection: 

o Whether the result that the endogenous mouse C5a ligand binds human or humanized 
C5aR can be considered an unexpected result in view of the disclosure of the Cain 
reference. 
As discussed during the interview, 

• The use of the cre-lox system in the targeting construct is not "essential" to making the 
claimed transgenic mice. As discussed below, the C5aR is not essential to development, as 
supported by reports in the literature of C5aR double knock-out mice. The transgenic mice of 
the claims can be produced using any suitable targeting construct system. 

• Method steps and controls for carrying out the screening method of claims 28, 30-35 and 40 
are adequately described in the specification and, in fact, are specifically exemplified in the 
examples showing that the effects of an anti-C5aR antibody (referred to as "7F3") in 
inhibiting development of arthritis can be detected in a transgenic human C5aR mouse, with 
control mice expressing endogenous C5aR serving as a control to show the effect is due to 
interaction of the agent with the human C5aR transgene product in the transgenic mice. 

• The Cain reference does not undermine the unexpected nature of the result that endogenous 
mouse C5a binds a human or humanized C5aR. Cain is, in fact, irrelevant to this issue since 
Cain describes making modifications to a human C5aR to render the receptor more "mouse- 
like". Furthermore, Cain does not examine binding of C5a to this modified human C5aR, but 
rather examines binding of synthetic drugs. 

The arguments presented below encompass the arguments presented during the interview. 

In addition, the Examiners suggested the claims be amended for further clarity to make more 
clear which sequence identifiers referred to amino acid sequence and which referred to nucleotide 
sequences, and to recite "the" sequence of the recited sequence identifier. These claims amendments are 
set forth above. 

RE.TECTIONS Under §101 

Applicants acknowledge the withdrawal of the rejection of the claims under §101. 
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Rejections Under §112, ^1 - New Matter 

Claims 28, 30-35 and 40 were rejected on the grounds that the phrase "or tissue or cells obtained 

therefrom" in claim 28 is new matter. The Office Action states that no support was provided and none 

can be found. This rejection is respectfully traversed. 

Support for isolated tissue or cells obtained from a transgenic mouse of the claimed invention 

can be found at, for example, page 6, lines 8-10; and at page 7, line 32 to page 8, line 2. At page 7, line2 

to page 8, line 2, the specification states: 

/Lootdii^K the pifisesil aventioti i^Mi'u vidcs imetS'dfo) e\ahiatmg dt least ojie 
phan^ tict'ki vt:c ajid'or pliartnacodMiaroK et.e*. t ^}i a c^tidHlatc con^pou-iJ the method 
yompu'^iii^ admuustcium a caii^iiJate compcsimJ to a ^idttdgeiUi. manr^i U ot ihc|MCse.ut 
imcfuior ir i^t'Ltttx Lib^uo oi cells obtaimi thcxcfraai nnd examning at bas* one 
f ham.cokinctiL dud »r |)haimacod>iJiMnk eflfetJt of ihc candidate compound on tlie 
traosgeiiiG masumai. 

Notably, as set out in the specification at page 9, lines 23-24, a pharmacodynamic effect encompasses 
modulation of C5aR signaling activity, which can be observed in isolated tissue or cells obtained from 
the transgenic mouse. 

Withdrawal of this rejection is respectfully requested. 

Reje( TioN Under §1 12, 11 

Claims 1-5, 10, 14-20, 22, 27, 28, 30-35 and 40 were rejected under §1 12, ^l on the grounds that 
the claims fail to comply with the enablement requirement. This rejection is respectfully traversed as 
applied and as it may be applied to the presently pending claims. 

Technical review 

The present invention provides a mouse that is transgenic for a human or humanized C5a 

receptor ("C5aR"). 

C5a is a proteolytic product of a larger complement protein (see the specification at page 1, lines 
13-33). Proteolysis of complement proteins occurs in response to inflammation or the formation of 
antigen/antibody complexes (immune complexes). Thus production of C5a occurs after an inflammatory 
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response is induced or as a result of complement activation by immune complexes. Once produced, the 
C5a ligand binds the C5aR, which in turn mediates the development of conditions that can result from 
such inflammatory responses, such as arthritis. As explained in the specification at page 40, line 28-30, 
C5aR knock-out mice do not develop inflammation in the KRNxNOD (K/BxN) serum transfer model of 
rheumatoid arthritis. 

In order to induce C5a production, an agent that triggers an inflammatory response that results in 
production of C5a from complement proteins must be administered to the mouse. As discussed in the 
specification at page 60, lines 5-8, sera from arthritic K/BxN mice (referred to here as "arthritis-inducing 
sera") induces an inflammatory response which leads to development of arthritis in mice. Notably, this 
arthritis-inducing sera induces arthritis in healthy animals. 

Because the transgenic human C5aR mice have the endogenous mouse complement proteins, 
administration of arthritis-inducing sera results in production of mouse C5a. The transgenic human 
C5aR mouse exemplified in the present specification is a homozygous knock-in for the human C5aR, 
and thus does not express the endogenous mouse C5aR. Thus any C5aR-mediated effect is due to 
binding of endogenous mouse C5a to the human or humanized C5aR. This is not to suggest that mice 
transgenic for a human or humanized C5aR, and that express one or both of the endogenous mouse 
C5aRs, would not work. Rather, the use of a homozygous knock-out in these experiments avoids the 
possibility that the effects observed were due to mouse C5a binding to an endogenous mouse C5aR. 

Evidence that development of arthritis in the transgenic human C5aR mouse was due to the 
mouse C5a binding the human C5aR transgene product is set out in the specification page 62, line 20 to 
page 63 line 4). Arthritis-inducing sera was administered to transgenic human C5aR mice and to wild- 
type/control mice. The transgenic human C5aR mice and the wild-type control mice then received an 
anti-human C5aR antibody (referred to as 7F3) or a control antibody of irrelevant specificity. The anti- 
human C5aR antibody does not bind mouse C5aR. 

The anti-human C5aR antibody inhibited development of clinical signs of inflammation only in 
the transgenic human C5aR mice. The wild-type/control mice that received the anti-human C5aR 
antibody still developed arthritis symptoms, confirming that the arthritis symptoms observed in the 
transgenic mice were due to C5a binding to human C5aR. The control antibody did not inhibit 
development of arthritis symptoms in either the transgenic mice or the wild-type/control mice, showing 
that the inhibition of arthritis by the anti-human C5aR antibody in the transgenic mice was not an 
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artifact of antibody administration. Thus, blocking of endogenous mouse C5a binding to the human 
C5aR in the transgenic mice inhibited development of arthritis. 

In summary, the specification shows that arthritis in the transgenic human C5aR mice is due to 
the binding of the endogenous mouse C5a ligand to the human C5aR: 

• Mice transgenic for human C5aR, but which have endogenous mouse C5a ligand, develop 
arthritis following administration of arthritis-inducing sera just as do nontransgenic control 
mice; and 

• An antibody specific for human C5aR blocks induction of arthritis in transgenic human C5aR 

mice, but not in nontransgenic control mice. 
These data show that endogenous mouse C5a binding to human C5aR in the transgenic human C5aR 
mice mediates development of arthritis following induction of inflammation by arthritis-inducing sera. 

Applicants now turn to the rejection at hand. 
Overview of the rejection under ^112, fl 

The primary grounds in support of the rejection under §112, ^1 are as follows: 

1 . The targeting construct used to make the transgenic mice is not adequately described in 
that a) the region of the "mouse-human fusion", b) the area of the mouse C5aR replaced 
with human sequences, and c) the promoter driving expression of the human C5aR 
sequences are unclear; 

2. The targeting construct uses a cre-lox system, which the Examiner asserts may be 
essential; 

3. The methods of screening (claim 28 and dependents) are not enabled as the method steps 
and controls are not adequately described; and 

4. The specification fails to describe how to use a mouse expressing both human C5aR 
while still expressing their endogenous C5aR gene. 

Each of these grounds in support of the enablement rejection are addressed below. 
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1) The tareetine construct and the structure of the trans sene are adeauatelv described 

The Office Action at page 5 states: 

AccordfngSy, the spedfication tails to adequately teach 
how to make the mouse of ctafm 1 or use Ihe metlTod of ciatm 1 5. Pg S1 , fines ^16, 
discusses Fig. 1 , which describes the tsngeting constmct used to make ttse trasi^enic 
mice in the Examples, However, the smjcture of the targeting constasc^ is not readily 
apparent from Fig. 1 . in particular, the reglQ^^ of "mousfe-humart fusion" ts uneiear and 
does not teach what area of the mouse CSaR has been replaced wsth human 
sequences or what promoter Is driving the human CSaR sequences. 

At page 8, in response to the arguments presented earlier, the Office Action states: 

The sequervce of tJ-se targeting: locus, the CSaR gene, 
was known in the art at Ihe time of iling and is not the issug. The issue is that the 
siruc^ure ot the fS!^€^sng conslryc? made by applicants, i,e. fie elem^ls that went Into 
tbt constoet and their order, is mt disdosad. 
This rejection is respectfully traversed. 

The specification describes the construct in detail, including the details of the sequences 
provided in the targeting construct (see, e.g., specification page 52, lines 11 to 35). 

With specific reference to the Examiner's request regarding a) the "mouse-human fusion", b) the 
area of the mouse CSaR replaced with human sequences, and c) the promoter driving human C5aR 
expression, the specification states: 
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Tbe targeimg vector itsed to generate the knock-to mice mcliides regi<ms homologous 
to approxim^ly 3kb genomic DNA either side of exon 3 (i.e. Irorrs about nucleotides 
7377-15045 ss sliowii m SBQ IT) :N0;1), Jo particulai-j the targeiitig vector comprised 
the region from about E«clcotides 7377-1 5045 of SEQ ID NO: I except tliat aucieotides 
1072.6- {1778 were replaced by micJeotkks 28 to 1077 of SBQ ID NO:2, Thism^^is 
thdt i'blkn\ m^' mtugrdtkm, t k ciidogcapi ^ moike cv 1 did 2 rcinajainthe 
transgenic maaimal but €Xon 3 of Oxe mouse Iociks has beea replaced witfe a sequence 
aicoding bmmn C5aiL 
(specification page 52, lines 28-35, emphasis added). 

In view of the above, a skilled person would understand that the control sequences driving 
expression of the humanized C5aR in the transgenic mouse are the native mouse sequences. 

The region of the mouse-human fusion in the targeting vector, which is described precisely in the 
specification as shown above, determines the site of integration of the construct into the mouse genome 
and the sequence of the resultant humanized C5aR sequence that is left in the mouse genome after 
targeted integration has occurred. A skilled person would understand that the other components of the 
vector, such as marker genes and cre-lox elements, and the arrangement of those components in the 
vector, are not essential to the working of the invention and could be substituted with functionally 
similar components or deleted from the vector. 

Withdrawal of this rejection is respectfully requested. 

The Office Action at page 5 also states "Applicants' arguments regarding obviousness include 
mention of unexpected results that human C5aR would bind mouse C5a. Assuming that is true, this goes 
toward unpredictability of the invention . . .". Applicants' respectfully traverse. 

The enablement rejection is directed toward how to make and use a mouse expressing a human 
or humanized C5aR transgene. The unexpected results presented in response to the obviousness 
rejections relate to whether the ordinarily skilled artisan would expect the endogenous mouse C5a 
ligand to bind the human or humanized C5aR transgene product. Applicants have shown in the 
specification the successful production of an example of a transgenic human or humanized C5aR mouse 
and also shows that this mouse develops arthritis that is mediated by binding of the endogenous mouse 
C5aR to the human C5aR transgene product. 

13 



Atty Dkt. No.: RICE-050 
USSN: 10/584,480 



Withdrawal of this rejection is respectfully requested. 

2) A cre-lox system is not required to make the claimed trans senic mice 
The Office Action page 5 states: 

§t is also no^ed th&t th& targeting vector requires a cm4m system 
which Is not in the cfesms. tf cre-lox elements are «$s^tf^ in the targeting vector lo 

make &i£i mouse, ther-s li^e stA,;cture of ihts targetinQ vector rsxiS^ be jncliuded sn the 
mouse daSfno'd and incluiJe tht cre-lox elements that mm esserstsai to make the mouse. 

In response to Applicants' arguments submitted in the Amendment filed July 1, 2010 (referred to as the 
"July 2010 Amendment"), the Office Action states at pages 8-9: 

Tts^ Ore^-iox systesii is employed to 
prevent esribrycsiici le^ha^iiy; themfers, tlie structum of the Cm-Lox system used by 
Bpp^cmH is esser^tlai to prevent wbryonb lethaNty. Use of selectable mart«tf» fm 
mMng to do v^im preve^^tsng emisryonte lathali^. 

The Examiner clarified during the interview that this grounds for the enablement rejection is 
based on the concern the C5aR may be essential to development, and thus the cre-lox system must be 
used in order to generate viable transgenic mice. Applicants respectfully traverse. 

The C5aR gene is not essential to development. In support, Applicants submit with this response 
Hopken et al. (1996) Nature 383:86-89 ("Hopken").' Hopken describes production of mice deficient in 
the endogenous C5aR . Hopken at page 86 discloses that these mice expressed no detectable C5aR: 



Applicants respectfully request the Examiner enter and consider this reference as evidence despite the status of the 
present apphcation as being after final. Until the explanation provided in the Final Office Action, it was not apparent that this 
ground of rejection was based on the concern that the C5aR gene was essential to development. 
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1 ii n I 1 !. Ft. J t t * 1 k S t. ^ i * I * t >U4.b 

'n ^1 -s^ ■^i. >tj ^ n t i^i 1 \ 1 1 th ] i \ si ViH <3 

t L^UKflk hr 1 tH tTlL^ I > ^ li^h L iNTllh i th 

lUMt d ,kk tb.t suh 'tun tr* jJ- ^ 1" fo. >^ittr & 

Mot <M^H'!.*^ -fttu ptitt rmcif ti 41.' v ) \ MJh tr ^i^\MNof 
botie-;mam>w m^'-s* n^.^? \ »rom ^( ^ R L\<-(.5^t t \C ) 

Hopken thus provides evidence that a mouse deficient in C5aR (i.e., a double C5aR knockout) is viable 
The C5aR gene is thus not essential to development. Production of mice lacking one or both endogenous 
C5aR genes is thus enabled by the present specification when combined with the knowledge of the 
ordinarily skilled artisan at the time of the priority date of the present claimed invention. 

Applicants note that, as set out in the specification at page 51, lines 31-35, the rationale for using 
the cre-lox system is to allow for removal of the selectable marker. 

Withdrawal of this rejection is respectfully requested. 



3) The specification provides adequate guidance to enable claims directed to methods of 

screening 

The Office Action at page 6 states: 

Cl8irE> 28 ct'HW!i ^.'«tl. Jests': g K coHspuuntJ ty aafTiirvsiering ^he toi^ipourid lo 
^he rriCKjse of dssm 1 (or isolated tissues of cells oblstned tt^©fistom) af>d examsning a 

pharmacoiMnet^c pha-r'iac^dvnjv^iiC effect of ihe eornpobi sa Hovv^jver. the sj^'d-cs^K at c«t 
fails to enaDse tJ'sost- ol fo del&rfsvnss how la u^e the "n^:>i.^Sl^ 0$ da!!~:i 1 \o sc i^en 
drugs.. 

The Office Action also states at page 7: 
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C\e all t'ToncleL hy»vl e lon^o^./^ovS uiJcH on w d hpe^ c n o}r- e'ce i 
*h<iK Fl>.N!rtjoe tsces ni-edbvappSisFis fee vond t*a o' tse^em n^'d h^st *i 

I ti hi. 1 in ( "ja^ rt *xh% ir-^e^eti hC^ st o1 ifoi. se C >j5R so » atr t^i: Is 
r*Hiur=' n c<er tit\ <,t kics h h"^ II xj^'t X l > <xj f-f ( i r «d 

di iQ^ U!>i<^q ^o'noz:ygol*'i » jr^^ -«i CSsR Kngcki mice' mi oi 1 lead^i g t*-e pec * c s f-os 
r0<tuir«>d to CO 0 i^lic^ "5 h-«ivs tt^ tio'se «> i the a t wtt* io i -^fom-^ w 'novv tv, 

I r<^fei.off%i l<^htf r |o |. Tf t'"ha qf^t 

a cont:r£)^ is not an ^lab^sd i^se in ami of itself beeau&e She compound was already 
knovi-^totrestdssesse,. 

In response to the arguments presented in the July 2010 Amendment, the Office Action states at page 9: 

App?ican?s a?gue ctaiim 28 is enabled because pg 60. Isnes 11-15, teach se^-a 
from arthfitiic WBoH mim was Injected honmygoi® C5aR and wild-^ype mntml 
mfee. Applicants' argument is mi persuassvs im mBsom sbI forth above. 

CtasiT! 28 is not ismsted to ussng a moijse gsven K/BxN smsm, Furthe:TRore, 
appiscante have not axpiasnad how to pe,?fom) ti^e E^ethod and sdanbiy agents that target 
CSaR, i.e. what mw^H an$ requirad to 'ms^^f agents that target C5aR? Merely 
tookisig for inflammation 1^5 the mouse does not necessarsiy indicate K^e agent i$ acting 
OR the C53R. 
Applicants respectfully traverse. 

It is true that merely looking for inflammation in a mouse does not necessarily mean that the 
agent is acting on C5aR. However, this does not detract from the usefulness of the transgenic mouse of 
the invention. As explained in the specification, the transgenic mouse of the invention is useful for 
performing an important assessment of therapeutic agents that have already been identified as targeting 
C5aR in in vitro studies. The specification provides the following relevant background at page 3, lines 1 
to 12: 
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"A critical requirement in the drug discovery process is the demonstration in relevant animal 
models that new therapeutic agents identified by in vitro screening methods are safe and 
effective. Moreover, it is often desirable to compare the in vivo efficacy of numerous agents to 
select for desirable properties including pharmacokinetic properties, efficacy in affecting disease 
outcome and lack of adverse side effects. One of the main obstacles to drug development is 
moving drug candidates from in vitro assays to demonstration of in vivo efficacy. Often this is 
because many drug candidates are species-specific. For instance, an antagonist developed to a 
human chemoattractant receptor, such as C5aR, might antagonise only human C5aR and not 
C5aR from mouse, rabbit or even higher primates. The inability of many drugs candidates to 
"work" across species is a major reason for attrition in the preclinical phase." 

At page 3, lines 20 to 25 the specification states: 

"The present inventors have found that a number of C5aR antagonists react with human C5aR 
but not C5aR from other species. For example, monoclonal antibodies MAb 7F3, MAb 6C12 
and MAb 12D4 (described in PCT/AU03/00084) bind to human C5aR but do not bind to mouse 
or baboon C5aR. This brings to light the need for an in vivo screening and validation system that 
is capable of detecting and/or validating agonists/antagonists that are specific for human C5aR." 

In light of these passages a skilled person would understand that the transgenic mouse of the 
invention can be used in the evaluation or validation of candidate drags targeting C5aR that have already 
been identified in in vitro tests. In other words, the transgenic mouse of the invention is unlikely to be 
used in isolation to identify new drugs that target C5aR, rather it would be used for the critical in vivo 
validation or evaluation of agents that have already been identified in preliminary in vitro tests as 
binding to C5aR. 

With that background in mind, the method steps and controls for carrying out the screening 
method claims of claims 28, 30-35 and 40 are adequately described in the specification and, in fact, are 
specifically exemplified. The anti-C5aR antibody (referred to as "7F3") serves as proof of principle that 
one can use the claimed transgenic mouse to detect the in vivo effects of a compound that binds to C5aR. 

Specifically, Applicants showed in the specification at page 62, line 20 to page 63 line 4 an 
example of how such a screening method could be carried out. Arthritis-inducing sera was administered 
to transgenic human C5aR mice and to wild-type/control mice to create a condition under which a 
phenotype associated with C5aR signaling is expressed. The wild-type/control mice were C57BL/6 
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mice, and thus expressed only endogenous mouse complement proteins (and thus have endogenous 
mouse C5a) and endogenous mouse C5aR (specification page 61, lines 16-18). 

The transgenic human C5aR mice and the wild-tj^e control mice then received a candidate 
compound -an anti-human C5aR antibody (referred to as 7F3) or a negative control antibody (an 
antibody of irrelevant specificity - i.e. which does not bind to C5aR). The anti-human C5aR antibody 
inhibited development of clinical signs of inflammation only in the transgenic human C5aR mice. The 
antibody of irrelevant specificity did not inhibit development of arthritis symptoms in either the 
transgenic mice or the wild-type/control mice. 

In summary, this example shows how mice transgenic for human C5aR can be used to evaluate a 
candidate agent which binds to C5aR for in vivo efficacy. 

Withdrawal of this rejection is respectfully requested. 



4) The svecification provides adequate guidance to use transeenic mice that express a 
human or humanized C5aR and still express their endogenous C5aR 

The Office Action at pages 7- 8 states: 

ClsirriS 1-5, 10, 12, 14-20, 22, 21, 28, 30-35 and 40 encofnpsss mfce expressing 

human or humanized C5aR while still expressSng Ihetr endogenous C5sR gene. The 

speei^^c&^ion gnd the &n &{ the isme of flllnQ do not seach how- to siss a t>-K>us£ 

wpressifig oolti h'jman CSaR wt^iie expressing their endogenous CSaR geas. Trie 

speci^icsiion ss Ssmiled to s tfansgesiic mouse whose genome ocst^pfte^ a t-^omozygou^j 

dfsruprton sn a mouse C5s feG«;p»r gene?, ancs whose genome ss hofnoxygous for a 

riLCi^'C acid Sssqu^jitce erscodirxj hiKrar; C5aR, Thus, si tttmid sieve rm^y.-rtKs ihovie o"' 

sksll m the art at the time of fsNng undue exptes-jmentatSon to determine t\mi to use 

hetS:fo-;gy!goya C.5aR mlm to screen: tx^Rpoyrtds, and the clsims shoisfd bs Nnrtled So 

hoiftmygoys C5sR mtce. 

Without conceding to this ground of rejection, claims 1 and 15 are amended to recite that 
the endogenous C5aR genomic sequences are disrupted. Withdrawal of this rejection is 
respectfully requested. 
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Rejections Under §103(a) 

The Examiner has maintained the rejection of claims 1-5, 10, 14-20, 22, 27, 28, 30-35 and 40 as 
allegedly being obvious over Sato (Thrombosis and Haemostasis (1999) 82(2):865-869), Roebroek 
(Methods in Molecular Biology (2003) 209:187-200), Homanics (Methods in Alcohol Related 
Neuroscience Research (2002), pg. 31-61), Lester et al, (Curr. Opin. Drug Discov. and Dev. (2003) 
6(5):663-639), Champtiaux (Curr. Dmg Targets, CNS & Neuro. Dis.(2002)l:319-330), Girardi (J. Clin. 
Invest. (2003) 112(11): 1644-1654) in view of Burmer (WO 02/61087) and Cain (Biochemical Pharm., 
2001 61:1571-1579) and as supported by Drago (Cell. Mol. Life Sci 2003 60:1267-1280), Gu (Dev. Cell 
2003 5:45-57), Belmont (WO 2002/059262) and Kane (WO 2003/027252). 

This rejection is respectfully traversed as applied and as it may be applied to the claims as now 
pending. 

During the interview, the Examiner asked that in response. Applicants step through each 
reference above, noting the purpose for which the reference was cited. Accordingly, Applicants note the 
following: 

Sato is cited for its alleged disclosure of a knock-in mouse in which an endogenous gene is 
replaced with an exogenous gene or a mutant form of the endogenous gene. 

Roebroek is cited for its alleged disclosure of methods for making knock-in mice, including 
disrupting an endogenous mouse gene and replacing it with the human homolog. 

Homanics is cited for its alleged disclosure of a transgenic mouse having an endogenous 
receptor disrupted and replaced with a human receptor homolog. 

Lester and Champtiaux are cited for their alleged disclosure of receptor knock-in mice. 

Girardi is cited for its alleged disclosure of "knocking out" a mouse C5aR gene. 

Burmer is cited for its alleged disclosure of human C5aR cDNA. 

Cain is cited for its alleged disclosure of mutated human C5aR that functioned in rat cells. 
Drago, Gu, Belmont and Kane are cited for their alleged disclosure of a humanized receptor 
that bound a mouse ligand. 

Applicants' response as to the merits of the rejection is provided below. 
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Turning to the Office Action's remarks in response to the arguments presented in the July 2010 
Amendment, the Office Action at page 12 states: 

App^icssnss 3?gue those of sKig would not expe<si ine bm\an C5sR in the 
Srf-nsi^ienc claii'f^ed to oe ;?;:.S-Vrjte.i 't'''^-' m o' f'-T' ■ la 'is'^-cs&n Aophcants 
p^iinS to tne DecSfis-atio'i by 0? Gerard tvhich snoi&s. ine hswoiogy o'' jne e>ftf(5ces§i;.Sar 
dornain of mouse, rat and human CBsR. Appllcsfsts' arguments snd t^e declaration am 
not persuasive. 

First t^e specl^fcion snd appllcafits' arguments fail to show mouse C5a *blnds 
to and effect signalsng of the human CSaR" m Sihe jrsrtsgers^c mouse as clasmed 

The Office Action at page 12 further states: 

Next the transgenic mice described by applicant dsd not have a normal 

phanotype; aierefore, st ss unclear mouse CSs 'bind to and effect signsJttig of the 

human CSaR". 
Applicants respectfully traverse. 

As explained during the interview and set out above, as well in the specification at page 1, lines 
13-33, C5a is a proteolytic product of a larger complement protein. Proteolysis of complement proteins 
occurs following induction of an inflammatory response. Thus production of C5a occurs after an 
inflammatory response is induced. Once produced, the C5a ligand binds the C5aR, which in turn 
mediates the development of conditions that result from such inflammatory responses, such as arthritis. 

In the mouse model, an inflammatory response that leads to development of arthritis is triggered 
by administration of sera from arthritic K/BxN mice (referred to here as "arthritis-inducing sera"). As 
noted in the specification at page 60, lines 5-8, this sera induces arthritis in healthy animals. 

The specification provides ample evidence that the mouse C5a ligands binds to the human C5aR 

in the transgenic mice. 

The claimed transgenic mice express complement proteins endogenous to the mouse. 
Development of arthritis symptoms is mediated by binding of C5a to C5aR. Importantly, as explained in 
the specification at page 40, line 28-30, C5aR knock-out mice do not develop inflammation in the 
KRNxNOD (K/BxN) serum transfer model of rheumatoid arthritis. Thus, a functional C5aR is required 
for the development of arthritis symptoms. 

20 



Atty Dkt. No.: RICE-050 
USSN: 10/584,480 

Arthritis-inducing sera induced arthritis in both homozygous human C5aR knock-in mice and in 
wild-type/control mice as evidenced by inflammation, increased ankle thickness, bone erosion and 
leukocyte infiltration into synovial joints (specification at page 62, lines 1-15). The control mice were 
wild-type C57BL/6 mice, and thus expressed only endogenous mouse complement proteins (and thus 
have endogenous mouse C5a) and endogenous mouse C5aR (specification page 61, lines 16-18). 

The specification shows that development of arthritis in the transgenic human C5aR mice was 
due to the mouse C5a binding human C5aR (specification page 62, line 20 to page 63 line 4). Arthritis- 
inducing sera was administered to transgenic human C5aR mice and to wild-type/control mice. The 
transgenic human C5aR mice and the wild-type control mice then received an anti-human C5aR 
antibody (referred to as 7F3) or a control antibody of irrelevant specificity. The anti-human C5aR 
antibody does not bind mouse C5aR. The anti-human C5aR antibody inhibited development of clinical 
signs of inflammation only in the transgenic human C5aR mice. The wild-type/control mice that 
received the anti-human C5aR antibody still developed arthritis symptoms, confirming that the arthritis 
symptoms observed in the transgenic mice were due to C5a binding to human C5aR. The control 
antibody did not inhibit development of arthritis symptoms in either the transgenic mice of the wild- 
type/control mice, showing that the inhibition of arthritis by the anti-human C5aR in the transgenic mice 
was not an artifact of antibody administration. Thus, blocking of endogenous mouse C5a binding to the 
human C5aR in the transgenic mice inhibited development of arthritis. 

In summary, the specification shows that arthritis in the transgenic human C5aR mice is due to 
the binding of the endogenous mouse C5a ligand to the human C5aR: 

• Mice transgenic for human C5aR, but which have endogenous mouse C5a ligand, develop 
arthritis following administration of arthritis-inducing sera just as do nontransgenic control 
mice; and 

• An antibody specific for human C5aR blocks induction of arthritis in transgenic human C5aR 
mice, but not in nontransgenic control mice. 

These data show that endogenous mouse C5a binding to human C5aR in the transgenic human C5aR 
mice mediates development of arthritis following induction of inflanmiation by arthritis-inducing sera. 
Withdrawal of this rejection is respectfully requested. 
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The Cain reference 

With respect to the Cain reference, the Office Action at pages 12-13 states: 

Next, Cain taught mutated human cSaR tha? were made to "resemble mouse at 

ihese posftsons"' functioned 'm m\ ceils (pg 1573, coL 2, sec^ton 3,2). itiereliw, daspiie 
the lack of 100% iiomoiogy of mouse and human CSaR, Swse of cs-tisnary sksll would 
have knovifi: how to make a mutate human CSaR lhat fund^ned in murine celts and 
had a reasosiat^e expedattors of mouse C5a binding human C5aR as evidenced by 
Cain. 

It is fT^oted thaJ th© ctalma encompass ussng any "hurs^anssied CSaR" ^mUth 
cncor ip^^sfcs a -^y rv ^ l- - 1 i i ho o><. Co^sR 'no'-fi It se " ur'< i CbsR 
(incLcl ng tne «t u^aLon oe^JCxnOed b> Ca^n o' ^ny s nglt* anr^ino acd ^ut^sistuiio^-s that 
F>r's?se ^he f'fioijse CSsR rtw© hjn^m C&aR) T^ie csa-ms ei^e no* fOMisd to •ep'^.ae n>.; 

b nd'<^ of knowfs agonists mouse and Ymrnn G5aR. howevef , ya''^atffl's «n btnosng of 

1 .-li to Ki .VL. 8id t^uokj'-' C5aR tatis to u^o^cdre ffioiise GS^s W)j not 0 S'^d etfeet 

stansNrtg off human C§sR,. 
Applicants respectfully traverse. 

As discussed during the interview, Cain is simply not relevant to the present claims. The authors 
of Cain are investigating why the synthetic CSaR antagonist, phenylalanine [L-omithine-proline-D- 
cyclohexylalanine-tryptophan-arginine] (referred to as "F-[OPchaWR]") has about 1,000-fold less 
affinity for mouse CSaR than for the human CSaR (see abstract). After pointing out that the mouse 
receptor contains a Y at a position analogous to P'°^ in the human receptor and D at human receptor 
position G^°^, Cain produced mutants of the human receptor that contain the mouse receptor amino acid 
residues to examine the effect upon binding to a synthetic drug. Rather than "humanize" a mouse CSaR, 
Cain teaches "mouse-cizing" a human CSaR. Furthermore, Cain does not examine binding of a natural 
CSa ligand, but instead examines binding of synthetic ligands. 
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Cain thus contains no disclosure relevant to the claimed invention, and provides no guidance to 
the ordinarily skilled art as to whether naturally-occurring mouse C5a ligand would bind a human or 
humanized C5aR as required by the present claims. 

In short, Cain discloses modification of a human receptor, not modification of a non-human 
receptor to contain amino acid sequences of a human receptor. 

Withdrawal of this rejection is respectfully requested. 



The Draso reference 

With respect to Drago, the Office Action states at page 12: 

Appsicaois argue Dragi^ dio not teach iiumanii'.a'i .'ece;j;o!' Dounci n>ouse ligand, 
Apf^fca >W argument not persuasive, 127^, ool. 1 , 2"^ fjastsal paragrspn, §hws a 
teucine-to-5eine possU t-sit.'^tm ir r c iwt^ rp-td sisv^^U"!)'"? ne second irsnsmemLrare 
domain ot the a+ nAChR subunst (LS'S ^noc^sn} effect's sigoaHng whsch inipl-es D?nding 
of Hganc^ to th@ rec^ptsjr. 
The passage of Drago to which the Office Action appears to refer is as follows: 

.^^sk'i^'sSi h^v 5^hc^ bsres* e\|>k> ^--d b\ other mx'.x^s^sjj^mo^^,, u^- 
ti> ivOi^iv^x 'f- ih' h^^~t5 V lo Mfu.U^ 

^iiu^^t^^s-s u'N5il'^>si >.k.5i},jf. ' jtv" •i>K!5\o;> ^ \> >nn^^- 
dEie i:3 ilis &a d.3Y. Ehsj cell deadi '^l^); 

nIvOvv J, i<> iv a^;^ muiajiS t>^/l.i «aC liR^a bui I^^J? 

(Drago, page 1274, col. 1, par. 2 (partial). 
Applicants respectfully traverse. 



As discussed during the interview, "humanized C5aR" refers to a non-human C5aR that is 
modified to have a human C5aR sequence. Drago fails to teach or suggest modification to a mouse 
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nAChR to introduce a characteristic of a human nAChR.^ There is nothing in Drago that teaches or 
suggests that the modification to which the Office Action points - a leucine-to-serine point mutation in 
the mouse nAChR - is a change that introduces a human amino acid sequence. 

In this passage cited in the Office Action, Drago points to work by Labarca (2001) Proc. Natl. 
Acad. Sci. 98:2786-279 (cited as reference 89 in Drago; copy enclosed).^ Labarca also fails to teach or 
suggest "humanizing" the mouse nAChR. Labarca only discloses that a single point mutation in the 
mouse nAChR resulted in a hypersensitive mouse nAChR. There is no teaching or suggestion to modify 
the mouse nAChR with a human amino acid sequence. An alignment of the mouse nAChR with a 
human nAChR reveals that, in fact, there is NO position at which the mouse sequence contains a leucine 
and the human sequence contains a serine. 

Withdrawal of this rejection is respectfully requested. 

The Gu reference 

With respect to the Gu reference, the Office Action states at page 12: 

App^icsn^s argue Gu <M mt %m&i humajiized receptor ijoond any of Ihe multiple 

possitJie mouse ^igands.. Applicants' argument is not persuasive. Gu taught the 
human teed mceptor alfecta^ ssgnaPng which Implies blndiiip of at l^st one of 
muHsple llga^'sds to the receplor. 

Applicants respectfully traverse. 

The Gu reference describes a study of Neuropilin-1 (Npn-1) receptor which binds multiple 
ligands from structurally distinct families such as semaphorins (Sema) and vascular endothelial growth 
factors (VEGF). Applicants respectfully submit that their close review of the disclosure of Gu failed to 
reveal any disclosure of a humanized receptor. Indeed, Gu points to a bovine sequence for guidance in 
making the amino acid changes to the mouser Npn-1 receptor. 



^ This analysis is supported by the analysis provided by Dr. Craig Gerard in his §1.132 Declaration submitted with 
the July 2010 Amendment (see Declaration of Craig Gerard. MD. PH.D. Under 37 C.F.R. §1.132, par. 21, filed July 1, 2010 
("Gerard Declaration")). 

^ Applicants respectfully request the Examiner enter and consider this reference as evidence despite the status of the 
present apphcation as being after final. Until the explanation provided in the Final Office Action, it was not apparent that this 
ground of rejection was focused on the single amino acid change as providing for a "humanized" receptor. 
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In describing the transgenic mouse produced, Gu states at page 47, col. 1, first full paragraph: 

To UEravfsl J^psvl's |psi£i- and oeB'typs-^serfe 
ftinsikHJS my^ ttm^y sh^ l^ht sn Sj© regidatjsn: of 

■ssfeclfve^ly disrupt interacttons wsth s«mspho»*»5 
whfle retaining interactions with YESFs. Gui^Jed tf the 

mero el is®?), we isj^tiled f anite adds §«^ted 

ip^i cys dsjRaSn tM ^ enJk^i to Ihe 

Sena dsins^ of c^ss 3 saiB^3lw^s^. Si^t^uUot^ of 

ibMrtg M does affiesi VBSFs^'Mpnrl b&id&ig: sar 
yW^Fm'B alsSSy ts a^ecMs asd acctiisfate is sfp^i^- 
itog: reseptef;, VEGFm pit et al, 2002}. Here, we dessjilse 

^ ^Mim§ detemi^^E^ ol tieese 7 amino ^ds 

fe¥Sls of fi^l pFOtfiln, SsKja-Npn-l s^^&?g Is 
abd^i^ mhM WQW-Hpn-i i^gp^lr^ Is mtas^ed. For 
cm; plemenlaty ane^s^ss, w@ aiso usisd a Ct^cscP strat- 
egy to ger^erate a condiSonaf /prj-f mMl mcsiise. Fofllw- 
mof&, we crossed f|pn-l«^- nice «8J.^p»?-2 Rui n^ce 
te gmerale dotsbfe msl^it mice trt mhidh M secreted 
semaphore ssgnaing is aboilshed.. Analyses of these 
imtmt mtee aStew m to deSa-ragree t>e ligand- mdt osW^ 
spec^ldty of Upn-t Imctim m vfvc\ Oyr findings 
^^tethM Np^t €£Kmlmt@s the acthi^^ of stru^lsir- 
aliy dls^^t i^fK^ fMt oon^ ^ dievi^pment of itm 

(emphasis added) 



At best, Gu describes making a modified mouse receptor that contains amino acid sequences of a bovine 
receptor - a "bovinized" receptor, not a "humanized" receptor. There is nothing in Gu that teaches or 
suggests making a humanized receptor. Moreover, since the modified receptor is a modified mouse 
receptor that is expressed in a transgenic mouse, Gu also fails to provide any evidence that a mouse 
ligand binds a human or humanized receptor. 

Withdrawal of this rejection is respectfully requested. 



Remainine references 

As admitted by the Examiner, none of Sato, Roebroek, Romanics, Lester and Champtiaux, or 
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Buraier teach a human C5aR knock-in transgenic mouse. Girardi teaches a knock-out C5aR gene in 
mice and Burmer discloses the human C5aR sequence. The remainder of the references provide 
background on knock-in technology or knock-ins of genes other than C5aR. There is no suggestion in 
any of these references, alone or in combination, to make a human C5aR knock in mouse. There was no 
motivation to make a human C5aR knock in mouse because at the priority date it was not known or 
predictable: 

• Whether mouse C5a, the endogenous ligand, would bind efficiently to exogenous human C5aR 

in vivo and activate human C5aR signaling; or 

• Whether mouse C5a would cause chemotaxis of mouse leukocytes expressing human C5aR. 

In paragraph 16 of his Declaration, Dr Gerard provides evidence that cross species functions of 
ligands such as C5a and their respective G protein coupled receptors were unpredictable at the priority 
date. 

The following references provide further prior art examples of mouse ligands that do not bind to the 
corresponding human receptor: 

• Layton et al, 1994, J Biol. Chem. 269(25): 17048-17055 which shows that human LIF can bind 
mouse LIF-receptor(LIF-R), but that mouse LIF does not bind human LIF-R. 

• Mosmann et ah, 1987, J. Immunol. 138:1813-1816 which shows that mouse IL-4 does not bind 
human IL-4R, and that human IL-4 does not bind mouse IL-4R. 

• Liu et al, 1996, Cytokine 8(8): 613-621 which shows that human IL-2 does bind both mouse and 
human IL-2R equally, that mouse IL-2 binds mouse IL-2R, but that mouse IL-2 does not bind 
human IL-2R very well. 

In another prior art example. Smith et al, 1986, J. Biol. Chem. 261(32): 14871-14874, show that 
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mouse and human TNF bind human TNF-receptor (TNF-R) with similar affinities but that human TNF 
binds to mouse TNF-R with considerably lower affinity than mouse TNF binds to mouse TNF-R. This 
relationship is opposite to that observed for LIF and IL-2. 

The diversity of cross-species ligand-receptor interactions provided by these examples illustrate 
that the binding of a ligand of one species to its corresponding receptor in another species cannot be 
predicted 

These l eferences provide further evidence that a skilled person would not have been able to 
predict whether mouse C5a would bind to human C5aR. 

Summary 

The combined references fail to teach of suggest the claimed transgenic mouse, and further fail 
to provide any reasonable expectation that a human or humanized C5aR would bind a mouse C5a. 
Withdrawal of the rejection of the claims under § 103(a) is respectfully requested. 

Conclusion 

Applicant submits that all of the claims are in condition for allowance, which action is requested. 
If the Examiner finds that a telephone conference would expedite the prosecution of this application, 
please telephone the undersigned at the number provided. 
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The Commissioner is hereby authorized to charge any underpayment of fees associated with this 
communication, including any necessaiy fees for extensions of time, or credit any overpayment to 
Deposit Account No. 50-0815, order number RICE-050. 

Respectfully submitted, 

BOZICEVIC, FIELD & FRANCIS LLP 



Date: February 8. 2011 By: /Carol L. Francis. Reg. No. 36.513/ 

Carol L. Francis, Ph.D. 
Registration No. 36,513 



Enclosure(s): Hopken et al. (1996) Nature 383:86-89 

Labarca (2001) Proc. Natl. Acad. Sci. 98:2786-279 
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